Nursing homes long-term care nonprofit organizations proprietary mortality hospitalization quality indicators a b s t r a c t Objectives: To establish if proprietary status (ie, for-profit or not-for-profit) is associated with mortality and hospitalizations among publicly funded long-term care (nursing) homes. Methods: We conducted a retrospective cohort study of new admissions in 640 publicly funded longterm care facilities in Ontario, Canada (384 for-profit, 256 not-for-profit). A population-based cohort of 53,739 incident admissions into long-term care facilities between January 1, 2010, and March 1, 2012, was observed. We measured adjusted rates of hospital admissions and mortality, per 1000 person-years (PY) of follow-up, among for-profit and not-for-profit facilities at 3, 6, and 12 months postadmission. Rates were measured postadmission and until discharge or death, whichever came first. Results: One year after admission and before discharge, 11.7% of residents died and 25.7% had at least one hospitalization. After 12 months of follow-up, residents in for-profit facilities had a hospitalization rate of 462 per 1000 PY versus 358 per 1000 PY in not-for-profit facilities. During this period, the crude mortality rate in for-profit facilities was 208 per 1000 PY versus 185 per 1000 PY in not-for-profit facilities. At 3, 6, and 1 year after admission, for-profit facilities had an adjusted hazard ratio of 1.36 (95% confidence interval [CI] 1.28e1.43), 1.33 (95% CI 1.27e1.39), and 1.25 (95% CI 1.21e1.30) for hospitalizations and hazards of 1.20 (95% CI 1.11e1.29), 1.16 (95% CI 1.09e1.24), and 1.10 (95% CI 1.05e1.16) for mortality, respectively. Conclusions: Publicly funded for-profit facilities have significantly higher rates of both mortality and hospital admissions. Ó 2015 AMDA e The Society for Post-Acute and Long-Term Care Medicine. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
care delivery. The effect of LTC facilities' proprietary status on quality of care has been studied, and one review in 2009 suggested that notfor-profit nursing homes provide superior care. 15 There were, however, considerable inconsistencies across the studies and among outcomes. Only 40 of 82 studies reviewed showed statistically significant findings in favor of not-for-profit facilities for all outcomes, a few showed findings in favor of for-profit facilities, and many showed nonestatistically significant findings. 15 Several reasons have been proposed for the inconsistencies across studies, including underlying differences in the characteristics of residents that for-profit and notfor-profit homes attract and accept, differences in public and private funding levels both within and across profit status, and inadequate risk-adjustment. 5 In addition, most studies rely on publicly reported quality indicators (eg, prevalence of pressure ulcers or use of physical restraints) that are often tied to remuneration, introducing potential reporting biases. 16, 17 It has also been suggested that some quality-ofcare indicators may reflect clinical outcomes that are too insignificant to affect important health care events, such as hospitalizations. 18, 19 We examined mortality and hospitalizations in a large, populationbased cohort of newly admitted residents in Ontario, Canada. We did so in an environment in which funding mechanisms and residentplacement schemes are structured uniformly across all facilities. First, all facilities receive standardized base public funding, with copayments (within this funding) paid by the resident based on financial means. Funding is set relative to the needs of residents, measured using internationally validated interRAI Long-Term Care Facilities Assessment System tools. 20 Unlike other jurisdictions, such as the United States, England, and other European countries, all Ontario homes are legislated against charging patients additional funds for core services. This largely addresses concerns of differential funding/payer levels and mixes observed in other jurisdictions. 15 Despite the uniformity of public funding, for-profit facilities in Ontario are able to draw funds deemed as profit for the financial benefit of owners and/or shareholders. Not-for-profit facilities can also make profit, but such funds must be reserved and used solely for the purposes of facility matters.
Second, the resident-to-facility matching process in Ontario has features that remove biases in patient and facility preferences. Ontario's referral system is organized centrally; potential residents choose a number of facilities (currently 5), and are placed on the wait list of those facilities. Where applicants fall on each of the facilities' respective wait lists depends primarily on the relative needs of other applicants on the list. When a facility has an open bed, the first person on the list is offered the bed. Profit status is typically not a consideration when patients choose their list of facilities. Where patients fall on each list, and how quickly a list moves is out of the control the applicant. Significant disincentive is placed on applicants to avoid rejecting a matched home; these clients would automatically be put on the bottom of the wait list, and can be financially penalized if waiting from an acute care bed. Conversely, a recent report shows that facilities in Ontario rarely reject a matched resident. 21 This is in contrast to most other jurisdictions, such as in the United States and England, where homes have greater control on who to admit and how many (if any) government-funded residents they accept. Finally, our study considers and adjusts for a large set of both individual-and facility-level covariates, largely not done in previous studies. 15 We aimed to conclusively determine whether proprietary status (forprofit or not-for-profit) is associated with rates of hospitalizations and mortality in the LTC population.
Methods
We carried out a population-based retrospective cohort study to examine the differences between rates of hospitalization and mortality in for-profit and not-for-profit LTC homes. We captured all incident admissions to LTC facilities between January 1, 2010, and March 31, 2012, in Ontario, Canada. To accomplish this, we applied several exclusions, including removing an admission if it was observed that the resident was transferred from another facility or had a previous admission in a LTC facility (Appendix Figure 1 ). Using encrypted health card numbers as unique but encoded identifiers, records of health care use were linked across various administrative databases. No written consent was obtained; all data were encrypted using health card numbers as unique identifiers. Thus all records used were de-identified and anonymized. All data were housed and analyzed at the Institute for Clinical Evaluative Sciences (ICES), a prescribed entity for the purposes of section 45 Ontario's Personal Health Information Privacy Act. Ethics approval was obtained from ICES at the Sunnybrook Health Sciences Centre Research Ethics Board in Toronto, Ontario, and from the Ottawa Hospital Research Institute Ethics Board in Ottawa, Ontario (Protocol 20130579-01H).
Data Sources and Definitions
Incident admissions to LTC facilities were identified using the Canadian Continuing Care Reporting System (CCRS). The CCRS collects information on all residents and facilities using the validated Resident Assessment Instrument Minimum Data Set (RAI-MDS). 20, 22 Assessments are done at entry, quarterly, and on any significant health status changes. We used the CCRS to capture information on patient demographics, clinical status, and functional status. 22 We categorized facilities by for-profit and not-for-profit (religious, lay, or government) ownership, and by facility size. All homes fall under the same provincial LTC legislation; for-profit facilities typically distribute a portion of net revenues to investors, whereas not-forprofits do not. Information from the CCRS is used to support system planning and clinical practice, and directly affects the level of funding provided by the government, based on level of need for services for each resident.
Data on hospitalizations and mortality were obtained using linkage of individuals in the CCRS to the Discharge Abstract Database (DAD) and the Registered Persons Database (RPDB), respectively. The RPDB also was used to obtain patient age, sex, and postal code. Following well-established methods, both neighborhood income of client's last residence and rurality were captured by linking to Statistics Canada census data using postal codes. 23 
Outcomes
Outcomes were calculated at 3, 6, and 12 months after admission using rates per 1000 person-years (PY) of follow-up in LTC. Patients were followed from admission to any discharge, death, or for 365 days, whichever came first. We examined time to first hospitalization and time to death for each individual, during the follow-up period, while residents were in their incident LTC facility. Hospitalizations that occur before discharge from the LTC facility are captured by observing a record in the DAD with an admission date that overlapped the length of stay in the LTC facility.
Some hospitalizations and all deaths led to discharge from a LTC facility. The date of such events are captured in the DAD admission date or RPDB death date, which should be the same as the CCRS discharge date (end of follow-up period for each resident); to account for administrative discrepancies in these dates, hospitalizations (in DAD) and deaths (in RPDB) captured 3 days post-CCRS discharge date were included if it was noted in the CCRS that these discharges occurred to hospital or death, respectively.
Statistical Analysis
Facility-level rates of hospitalization and mortality per 1000 PY were calculated. Facilities were grouped into 2 sets of quintiles, according to each facility's overall rate of hospitalization and mortality after 12 months of follow-up for all resident admissions. The facilities were then divided among for-profit and not-for-profit status. Hospitalization and mortality rates for all residents in all for-profit and notfor-profit facilities were also calculated at 3, 6, and 12 months.
Multivariable models
Using individual-level data, we created separate multivariable models for time to hospitalization and time to mortality, examining the effect of for-profit status while adjusting for patient demographics (age, sex, marital status, neighborhood income before entry), facility variables (facility urbanicity and facility size), and for patient illness and acuity (location before admission, and Changes in Health, End-stage disease, and Signs and Symptoms [CHESS] score). 24 CHESS was chosen as a prevalidated, composite measure of illness and disability; it includes components of cognitive and physical disability (eg, change in decision-making and activities of daily living), and various signs and symptoms of illness and decline (eg, dyspnea, vomiting, decreased fluid intake, and weight loss). We examined differences in residents between profit status for various other potential confounding variables; we chose not to include these variables in our model (in addition to CHESS), for reasons of parsimony and colinearity between variables.
Cox-proportional hazards were used to model time to death. Competing risk models were used to explore the impact of covariates on hospitalizations. Competing risk models weight each individual and, if they experience a competing event (ie, mortality) that prevents the event of interest (ie, hospitalizations), the model calculates the probability of experiencing the event of interest had the competing event never occurred. The P values and 95% confidence intervals (CIs) of each hazard ratio were calculated. We used SAS 9.3 (SAS Institute, Inc, Cary, NC) for all analyses.
Sensitivity analyses
As part of our sensitivity analyses, to examine the consistency of our findings, we compared rates of hospitalizations and mortality in for-profit and not-for-profit homes across a large number of subgroups. In addition to our main outcomes, we examined rates of publicly reported quality-of-care indicators on admission and at 3 months after admission: use of physical restraints, pressure ulcers, incontinence, and falls. 12 We also examined a subset of hospitalizations that have been previously determined to be care-sensitive and potentially preventable (anemia, dehydration, urinary tract infection, decubitus ulcers, and gangrene). 25, 26 Finally, to ensure that our selection criteria did not bias our results, we examined the effect of removing those classified as short stays (expected to stay fewer than 90 days) and, separately, the effect of including all admissions (ie, including nonincident admissions).
Results
We examined LTC admissions in 640 facilities, 384 (60.0%) of which were for-profit and 256 (40.0%) were not-for-profit (Table 1) . More than half of not-for-profit facilities were governmentally (municipal, provincial, or federal) owned, with the rest being operated by lay private or religious organizations. About one-third of all facilities had 150 beds or more (28.1% among for-profits versus 38.3% among for-profits), and 89% (92.5% among for-profits versus 84.8% among not-for-profits) had more than 50 beds.
There were 53,739 new, distinct residents admitted ( Table 2 ). There was a predominance of women (64.9%), and those older than 80 years (68.3%). Most were admitted from an inpatient acute care facility (38.6%) or from home (34.5%). Residents tended to live in poorer neighborhoods before entry. A higher proportion of residents in forprofit facilities were admitted from inpatient acute care (41.6% versus 33.5%), whereas a higher proportion of residents in not-for-profit facilities were admitted from home (38.7% versus 33.0%). There were otherwise minimal differences in residents by proprietary status. Table 3 compares the clinical characteristics of residents by facility proprietary status. Overall, residents had significant limitations in cognition and in performing activities of daily living, regardless of facility ownership. Most residents fell into the clinically complex (25.8%) or reduced physical function (35.0%) resource utility groups (RUGs). RUGs are used in Ontario to determine the level of funding for each individual. Most residents had low instability, as measured by the CHESS score. 24 More than half of residents (55.7%) were recorded as having dementia on admission. There were very small differences in the clinical characteristics of residents across proprietary status.
Rates of Mortality and Hospitalization
In the year of follow-up after admission, 11.7% of residents died and 25.7% had at least one hospitalization before discharge. It should be noted that residents who were discharged before the full year of follow-up (eg, back home, or to another facility) were no longer followed for hospitalization or mortality and did not contribute to the follow-up (PY) denominator. Overall, not accounting for such censoring, 24.7% of residents 1 year postadmission died and 31.8% were hospitalized (data not shown). Not including death, 46.5% of the admission cohort was discharged before the full year of follow-up. The rates of mortality per 1000 PY of follow-up were 291.0, 238.1, and 198.7 at 3, 6, and 12 months, respectively ( Table 4 ). For hospitalizations, the rates were 608.3, 508.8, and 422.1 per 1000 PY, respectively. Compared with not-for-profit facilities, for-profit facilities had 18.4%, 16.7%, and 12.3% greater mortality rates per 1000 PY and 38.2%, 35.9%, and 29.2% greater hospitalization rates at 3, 6, and 12 months, respectively (P < .01). For the 12-month follow-up period, for-profit facilities had 14.3% and 12.0% of its facilities in the lowest quintiles for mortality and hospitalizations (as opposed to the expected 20%), whereas not-for-profit facilities had 28.4% and 32.4% in the same quintiles, respectively. Conversely, for-profit homes had 23.7% and 25.5% of its homes in the highest quintiles for mortality and hospitalizations (at 12 months), whereas not-for-profit homes had 14.2% and 11.3% in the same quintiles, respectively.
Multivariable Models for Mortality and Hospitalizations
At 12 months after admission, for-profit homes had an adjusted hazard ratio of 1.10 (95% CI 1.05e1.16) for mortality ( Table 5 ) and 1.25 (95% CI 1.21e1.30) for hospitalization relative to not-for-profit homes ( Table 6 ). These models were adjusted for individual demographic variables (age, sex, marital status, and resident neighborhood income quintile), facility variables (urbanicity and size), and measures of illness and acuity (location before admission and CHESS score). The adjusted hazards for hospitalizations and mortality generally trended higher when observing periods closer to admission (models at 3 and 6 months) ( Tables 5 and 6 ). Increasing facility size was protective for mortality but was a risk for hospitalization. 
Sensitivity Analyses
Hospitalization and mortality rates were lower in not-for-profit facilities in 48 and 43 of the 48 subgroups examined, respectively (Appendix Tables 1 and 2 ). For publicly reported quality of care indicators, the prevalence of worsening/any incontinence, ulcers, and falls were similar between for-profit and not-for-profit facilities. The prevalence of physical restraints was lower in for-profit facilities on admission (4.7% versus 6.4%) and at 3 months (7.0% versus 8.9%) (Appendix Table 3 ). When looking at only care-sensitive conditions, the overall 12-month hospitalization rates were 87.7 per 1000 PY in for-profit facilities, and 78.4 per 1000 PY in not-for-profit facilities (data not shown).
Excluding all short stays, defined as stays of fewer than 90 days that led to discharge to the community, led to a very similar 12month hazard ratio of 1.11 for mortality, and 1.20 for hospitalization (P < .01) (data not shown). Separately, including nonincident admissions, led to a 12-month hazard of 1.15 for mortality and 1.22 for hospitalization (P < .01) (data not shown).
Discussion
In the 1 year of follow-up after admission to a LTC facility, residents living in for-profit homes had an adjusted 10% higher risk of mortality and 25% higher risk of hospitalization; in the 3 months immediately after admission, the hazards were higher at 20% and 36%, respectively. Unadjusted numbers consistently favor not-forprofit facilities for the vast majority of subgroups examined, including across 14 geographic regions and 10 chronic conditions. Facility size was also a predictor of outcome, with smaller facilities (ie, fewer than 50 beds) showing higher mortality rates and, conversely, lower hospitalization rates.
Five studies have examined the effect of profit status on mortality and/or hospitalizations, all using data before 2000. 25,27e30 For each outcome, only one study significantly and clearly favored not-for-profit facilities. 25, 28 Our study adds to previous literature by examining both outcomes in a large, more current, population-based setting, and by addressing major limitations of previous studies, including the control for a large set of potential confounders. 15 The one Canadian study, using unadjusted analyses, found lower hospitalization rates for not-forprofit facilities and no significant relationship for mortality. 25 We have shown that residents in for-profit homes consistently and robustly experience higher mortality and hospitalization rates. This occurred in an environment with common funding mechanisms, and a centralized system that leads to largely similar residents being accepted in both types of homes. It has been hypothesized that differences in outcomes may be related to reinvestments that not-forprofit facilities make into patient care that otherwise would be consumed as profit in for-profit facilities. 25, 31 Unlike other jurisdictions, for-profit homes (along with not-for-profit homes) in Ontario are unable to bill patients for additional funds. Under legislation, Ontario LTC homes are required to have at least one registered nurse on duty at all times; however, staffing levels and mixes, including registered practical nurses, personal support workers, and therapists, are otherwise unregulated. 6 For-profit facilities in Canada and elsewhere have been shown to have lower staffing levels. 32, 33 *All facilities were sorted into quintiles by their 12-month mortality or hospitalization rate, where Q1 identifies the 20% of all facilities with the lowest rates of outcome and Q5 the facilities with the highest outcome rates. y P < .01 (compared with rates in for-profit facilities). Some not-for-profit facilities also have been hypothesized to be closer associated with acute care facilities and provide more specialized care. 25, 32 Other potential differences include level of ties to the community (including volunteer presence), being associated with a chain or multisite enterprise, 25 differences in capital funding, and differences in fundraising. We do not provide data supporting these hypotheses, which provide potential explanations for our findings. We do observe robust differences in "hard" outcomes. These differences are interestingly largely not present when we examine regularly reported quality-of-care indicators. 12 This discordance was observed in a previous study 34 and could be related to inaccuracies in indicator data, or to observed performance for narrow indicators of care that do not affect broader outcomes. 18, 19 Strengths First, we examined a large, population-based cohort with similar characteristics on admission (Tables 2 and 3) , regardless of facility proprietary status. The similarity of the populations is likely related to Ontario's formalized placement process. This is unlike facilities in the United States (where the majority of studies have been published), for example, that admit differing populations according to the focus of each home. This standardization across homes allowed us to explore the role of proprietary status independent of funding or selection biases.
Second, our cohort was assessed using validated interRAI tools that capture detailed clinical and demographic information. These data are tied directly to funding and take into account patient complexity, thus increasing the impetus to ensure data quality, and reducing the incentive to preferentially accept patients of certain complexity. The data enabled control for multiple confounders at the individual level, adding to the strength of the comparison.
Third, along with the comparability of patient populations, the comparability of funding payment levels across all facilities is an issue that has challenged other studies. Among those who enter LTC facilities in Ontario, funding is fully public, with patient copayments linked directly to income, and set according to patient need. This process leads to comparable base funding (although not necessarily spending) among facilities, as suggested by the similar proportions of residents across RUGs that affect funding (Table 3 ). Finally, we examine differences in "hard" outcomes that reflect meaningful clinical changes that are not subject to misclassification or selective (under or over) reporting.
Weakness
We are unable to take into account all factors previously hypothesized to be associated with quality of care, including facility staffing levels and mixes, whether or not the facility belongs to a corporate chain, other sources of income (eg, from donations), and how closely associated the facility is with specialized medical services. 15, 25, 32 Many of these factors, however, can be thought of as explanatory factors to differences in outcomes, or quality indicators themselves. The comparability of residents and payment models, resulting from a matching process with randomlike elements (ie, from a centralized process with multiple wait lists for each resident), also likely reduces the effect of unmeasured confounders.
Our study was conducted on an incident admission cohort to improve the comparability of the cohorts created; it does not examine outcomes past 1 year after admission. Furthermore, although examining "hard" outcomes of hospitalizations and mortality adds an objective dimension to quality of care, we recognize that some hospitalizations may be appropriate and that death may not necessarily reflect a poor outcome (eg, in palliative care). Nevertheless, our sensitivity analyses show that the higher hospitalization rate for for-profit facilities remained when looking at a subset of potentially avoidable causes (Appendix Table 3 ). We also showed that residents with similar health conditions and with similar levels of health (ie, CHESS score) died at a higher rate in for-profit facilities (Appendix Table 2 ).
Conclusions
The differences in outcomes among residents in for-profit and notfor-profit homes suggest differences in patient experience, and likely influences health care costs. Our results should be generalizable particularly to jurisdictions where LTC is publicly funded, and where funding and placement processes are standardized. In jurisdictions without such systems, we highlight the potential effect of profit status alone, adjusting for these differences. Improving care, avoiding hospitalizations, and appropriately caring for residents until death are meaningful goals, with increasing relevance as need for LTC rises with the aging population. Future work can elucidate the narratives behind differences in outcomes across ownership status and facility size, both 
